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(54) Medical fluid supplying apparatus 

(57) The present invention relates to a fluid supply- 
ing apparatus suitable for storing and carrying and su- 
perior in usability, in which flow rate can be easily 
changed in a multi-stage. 

A fluid supplying apparatus for delivering medical 
fluid received inside a rubber elastic film 11 through a 
fluid supplying tube 30 is provided, in which the tube 30 
is formed of a bundled plurality of tube elements 31 to 
34 having therein a mutually parallel plural flow paths 
31 A to 34A shaped in a predetermined length, an out- 
side of the tubes being covered. A flow rate switching 
device 40 is provided for selectively circulating the med- 
ical fluid stored inside the rubber elastic film 11 into the 
plurality of flow paths 31 A to 34A. 
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Description 

[0001] The present invention relates to a fluid supply- 
ing apparatus which continuously and gradually sup- 
plies fluid contained within a fluid container. More spe- 
cifically, it relates to a fluid supplying apparatus for con- 
tinuously supplying medical fluid, transfusion and so on 
to a living body such as a human body and an animal, 
for continuously supplying plants with water, nutrients 
(fluid), medical fluid (an insecticide fluid) and so on, and 
for continuously supplying a fish aquarium with medical 
fluid such as an antibiotic, bait (fluid), nutrients (fluid) for 
water plants and so on. 

[0002] A medical fluid injection apparatus, for in- 
stance, uses a tube with small diameter having conduit 
function and flow rate control function and the medical 
fluid is supplied to the tube so that it is continuously in- 
jected into human body little by little. 
[0003] Conventionally, flow rate of the medical fluid in- 
jection apparatus having the conduit function and the 
flow rate control function is changed by exchanging the 
tube, which makes it impossible to change the flow rate 
immediately. 

[0004] Accordingly, for overcoming above disadvan- 
tage, an arrangement where a flow rate switching device 
is connected to the outflow hole of medical fluid contain- 
er through two tubes having different fluid passage rate 
(Japanese Patent Application Laid-Open No. Hei 
6-121835) and another arrangement where a flow rate 
switching device is inserted at a halfway of a tube con- 
necting the medical fluid container and a human body 
(Japanese Patent Publication of Examined Application 
No. Hei-9-225028) are proposed. 
[0005] In the former flow rate changing arrangement, 
the outflow hole of medical fluid pump is branched in 
two-way, where one end of the two tubes is connected 
to each branch hole and a flow rate switching cock for 
selectively opening and closing either one of the two 
tubes is connected to the other end of the two tubes. 
[0006] In the latter flow rate changing arrangement, 
an inflow portion and an outflow portion of the medical 
fluid is formed to a body case. The inflow portion and 
the outflow portion is connected through a plurality of 
tubes branched from a flow path branch in the body case 
and an operation valve is provided to the flow path 
branch for selectively opening and closing respective 
valves. A storing space is formed around the flow path 
branch in the body case, in which the plurality of tubes 
is stored in revolving manner around the flow path 
branch in the storing space. 
[0007] However, there are following disadvantages in 
the above-described conventional arrangement. 
[0008] In the former arrangement, since the two tubes 
are composed of independent body, it is difficult to be 
handled in carrying and the tubes can be an encum- 
brance. Especially, since respective tubes have a cer- 
tain length for securing the flow rate control function, it 
is inconvenient for handling and can be an encum- 



brance for storing. 

[0009] In the latter arrangement, since the flow rate 
switching device is provided at the halfway of the tube, 
the tube becomes partially thick, thereby impairing us- 
s ability. 

[0010] The object of the present invention is to over- 
come the aforesaid disadvantage and to provide a fluid 
supplying apparatus convenient for carrying and storing 
and superior in usability, and which can easily change 

io the flow rate in multi-stage. 

[0011] For attaining above object, the fluid supplying 
apparatus according to the present invention is for sup- 
plying fluid contained in a fluid container though a fluid 
delivering tube, in which the fluid delivering tube is 

is formed in a predetermined length and has thereinside 
a plurality of flow paths mutually extending parallel along 
the longitudinal direction thereof and, further, a flow path 
selecting means for selectively circulating the fluid con- 
tained in the fluid container to the plurality of flow paths. 

20 [0012] Since the fluid contained in the fluid container 
can be selectively circulated to the plurality of flow paths, 
the flow rate can be changed by selecting the flow path. 
For instance, when the fluid passage rate of the respec- 
tive flow paths is the same, the flow rate can be changed 

25 by selecting the number of the selected flow paths. Ac- 
cordingly, the flow rate can be easily changed in a multi- 
stage. Further, since the plurality of flow paths are pro- 
vided in a single fluid supplying tube, the fluid supplying 
apparatus is not inconvenient for carrying and storing 

30 and usability thereof is not deteriorated. 

[001 3] Though the plurality of flow paths may have the 
same fluid passage rate, each of the plurality of flow 
paths may differ in the fluid passage rate so that the flow 
rate can be changed by selecting one flow path. 

35 [001 4] In the above arrangement, flow path selecting 
means may preferably have a means for selectively cir- 
culating the fluid contained in the fluid container to at 
least one of the plurality of flow paths, so that the flow 
rate can be changed minutely in a multi-stage by select- 

40 jng the number of the selected flow paths and the com- 
bination of the flow paths having different fluid passage 
rate. 

[0015] Preferably, the specific arrangement of the 
flow path selecting means has a case having an inflow 

45 hole with the fluid delivering tube connected thereto and 
an outflow hole oppositely to the inflow hole, and a plu- 
rality of flow path opening plates provided rotatably 
around a center of identical rotation axis and mutually 
abutted, the flow path opening plate having a plurality 

50 of flow passage hole formed on a common circle having 
the rotation axis as a center thereof and a closing area 
for closing only one of the flow paths in accordance with 
rotational angle position. 

[0016] According to the above arrangement, the flow 
55 path can be selected for use by selectively shutting the 
plurality of flow paths with the closing area by rotating 
the flow path opening plate, thereby conducting the flow 
rate change with a simple operation. 
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[0017] In the above, the plurality of flow paths is pref- 
erably formed of a thermoplastic-resin-made tube ele- 
ment of a predetermined length having an opening with 
deformed cross-section. 
[001 8] In the accompanying drawings: 

Fig. 1 is a perspective view showing a preferred em- 
bodiment of a fluid supplying apparatus according 
to the present invention; 

Fig. 2 is a cross-section of the aforesaid embodi- 
ment; 

Fig. 3 is a cross-section of a protection case of the 
aforesaid embodiment; 

Fig. 4 is a cross-section of a water-repellant breath- 
able filter of the aforesaid embodiment; 
Fig. 5 is a cross-sectional view showing a cross- 
section of a tube of the apparatus of the aforesaid 
embodiment; 

Fig. 6(A) to 6(E) are cross-sectional views showing 
different configurations of cross-sections of tube el- 
ements of the apparatus of the aforesaid embodi- 
ment; 

Fig. 7 is a cross-section of flow rate switching device 
of the apparatus of the aforesaid embodiment; 
Fig. 8 is an exploded perspective view showing flow 
rate switching device of the apparatus of the afore- 
said embodiment; 

Fig. 9 is an illustration of injecting medical fluid to 
the apparatus of the aforesaid embodiment; 
Fig. 10 is a cross-section showing relationship be- 
tween a protection case and rubber elastic film 
when the medical fluid is injected into the apparatus 
of the aforesaid embodiment; 
Fig. 11(A) and 11(B) are illustrations for showing 
flow rate condition change in the flow rate switching 
device of the apparatus of the aforesaid embodi- 
ment; and 

Fig. 1 2(A) and 1 2(B) are cross-sections of other ex- 
amples of tubes for the apparatus of the aforesaid 
embodiment. 

[0019] A preferred embodiment of the present inven- 
tion will be described below with reference to drawings. 
[0020] In the present embodiment, the present inven- 
tion is applied to a medical fluid injection apparatus for 
injecting medical fluid to human body. Fig. 1 is a per- 
spective view thereof, and Fig. 2 is a cross-sectional 
view thereof. 

[0021] In the figures, a protection case 1 is composed 
of a bottomed cylindrical body 2 of transparent material 
such as plastic and glass, a lid body 5 made of polypro- 
pylene and fitted to an open end of the cylindrical body 2. 
[0022] The cylindrical body 2 is formed in a bottomed 
cylinder having an inner configuration of deformed 
cross-section except for circle, an oval here (see Fig. 3), 
and is provided with a projection 3 on inner side adjacent 
to the open end and a scale 4 on outer side, respectively. 
The scale 4 indicates medical fluid containing amount 



(medical fluid containing amount inside below-men- 
tioned rubber elastic film 1 1 ) by cc unit from intermediate 
position in the up and down direction toward bottom. The 
scale 4 is composed of even number scale 4A of "0", 
5 '20", "40" and "60" and odd number scale 4B of "10", 
"30" and '50". 

[0023] The lid body 5 has an engaging concave por- 
tion 6 for engaging the projection 3 of the cylindrical 
body 2 at an outer side thereof, an air vent 9 and a med- 
io ical fluid introduction tube 7 as a thin fluid introduction 
tube extending toward inside of the cylindrical body 2 
substantially at the center of an upper side thereof. Both 
ends of the medical fluid introduction tube 7 are opened 
and a plurality of slits 8 is provided on circumference 
is thereof as shown in Fig. 4. The air vent 9 has a water- 
repellant breathable filter 9A for circulating air inside and 
outside of the protection case 1 and preventing the med- 
ical fluid from permeating. A chemical-resistant synthet- 
ic resin bundle with water-repellant processing is pref- 
20 erably used as the water-repellant breathable filter 9A, 
for instance. 

[0024] A rubber elastic film 11 with bottomed-tube 
shape is fitted in close contact with the medical fluid in- 
troduction tube 7, an open end of the rubber elastic film 

25 11 being held by a pinch 12. An outer diameter and 
length of the medical fluid introduction tube 7 is substan- 
tially the same as an inner diameter and length of the 
contracted rubber elastic film 11. A maximum of 60cc 
medical fluid can be contained in the rubber elastic film 

30 11. Incidentally, ordinarily approximate 20cc medical flu- 
id is injected for cancer pain treating per one day, so that 
medical fluid for approximately three days can be con- 
tained therein. 

[0025] The rubber elastic film 11 is expanded in ac- 

35 cordance with injecting and receiving the medical fluid. 
A spring 10 stretching in proportion to the expansion of 
the rubber elastic film 11 is disposed at outer side there- 
of. The spring 10 is made of wire material having diam- 
eter of 0.6mm to 0.8mm, for instance. The spring 10 has 

40 an upper end stopped to the lid body 5 and is wound in 
a spiral manner so that the diameter thereof is gradually 
narrowed downward. The lowermost end is abutted to 
a pointed end of the medical fluid introduction tube 7 
' through the rubber elastic film 11. 

45 [0026] The rubber elastic film 11 is preferably made 
of a chemical-resistant material undamaged by a func- 
tion of medical fluid and having great toughness and 
stretchability, and transparent or translucent material is 
especially preferable. For example, silicone rubber and 

50 latex rubber on the market is preferable. The thickness 
of the rubber elastic film is approximately 0.4mm. A con- 
traction power when the medical fluid is introduced in 
the rubber elastic film 11 is preferably 1000 to 
7000mmAq (millimeter by water head) pressure. Since 

55 venous pressure of human body is ordinarily around 
60mmAq, the medical fluid can be introduced to a pa- 
tient by a pressure more than 60mmAq. When the con- 
traction power of the rubber elastic film 11 falls below 
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"lOOOmmAq, it is difficult to be controlled. When the con- 
traction power exceeds 7000mmAq, the medical fluid is 
difficult to be injected from the syringe into the rubber 
elastic film 11 by human power. However, the contrac- 
tion power is not limited to the range described above, s 
[0027] An inflow hole 19 as a fluid inflow hole for in- 
jecting the medical fluid into the rubber elastic film 11 
and an outflow hole 18 as fluid outflow hole for discharg- 
ing the medical fluid received inside the rubber elastic 
film 11 are provided adjacently in V-shape on an upper 
portion of the medical fluid introduction tube 7 (lid body 
5). In other words, the inflow hole 19, the outflow hole 
18 and the medical fluid introduction tube 7 is provided 
to the lid body 5 in substantially Y-shaped arrangement 
and mutually in communication. 
[0028] A check valve 1 3 for allowing the inflow to the 
medical fluid introduction tube 7 from the outside and 
preventing the outflow from the medical fluid introduc- 
tion tube 7 toward outside is provided inside the inflow 
hole 1 9. The check valvel 3 has a valve cylinder 1 5 bur- 
ied in the inflow hole 19 and having a valve seat 14 at 
the halfway thereof, and a chemical-resistant valve bar 
16 made of silicone rubber and the like and retractably 
accommodated in the valve cylinder 15 to open and 
close the valve seat 14. Incidentally, a cap 17 can be 
detachably attached to an outer end of the valve cylinder 
1 5. A spiral groove 1 8 A for detachably engaging a three- 
direction valve 20 is formed around the outflow hole 18. 
The three-direction valve 20 has a valve body 22 with 
three switch holes 21 A, 21 B and 21 C, and a cock 23 for 
switching the flow path. 

[0029] A connector 25 provided on one end of a fluid 
delivering tube 30 having conduit function and flow rate 
control function is detachably connected to the switch- 
ing hole 21 C of the three direction valve 20. A filter 26 
for removing dust etc. in the medical fluid is accommo- 
dated inside the connector 25. A flow rate switching de- 
vice 40 as a flow path selecting means is connected to 
the other end of the tube 30 and a connector 28 similar 
to the connector 25 is connected to the flow rate switch- 
ing device 40 through a tube 27 having therein a single 
flow path. A syringe needle 29 is detachably attached 
to a distal end of the connector 28 as an attachment to 
human body. Accordingly, the inside of the rubber elastic 
film 1 1 and the syringe needle 29 are connected through 
the fluid delivering tube 30, flow rate switching device 
40 and the tube 27. 

[0030] The tube used for the fluid delivering tube 30 
is formed in a predetermined length and has thereinside 
a plurality of flow paths extending parallel along a lon- 
gitudinal direction thereof. Specifically, as shown in Fig. 
5, the tube includes a plurality of (four, in the present 
embodiment) thermoplastic-resin made tube elements 
31, 32, 33 and 34 of a predetermined length respectively 
having flow paths 31 A, 32A, 33A and 34A of different 5 
fluid passage rate. The tube elements 31 , 32, 33 and 34 
are bundled and outer surface thereof is unitedly cov- 
ered with a covering member 35. 



[0031] Respective tube elements 31 to 34 may be a 
single-layered tube, or alternatively, a covered tube con- 
sidering reinforcement and handling. All of Polypropyl- 
ene (PP), polyethylene (PE), polyacetals (POM), poly- 
carbonate (PC), ABS, polyamide resin, and polystylene 
(PS) can be used for a material of the tube element 31 
to 34, however, transparent material is preferable. A 
flexible material is preferable for the covering member 
as a cover such as thermoplastic resin elastomer, poly- 
olefin (LDPE, LLDEP) type elastomer, thermoplastic 
polyurethane elastomer, soft vinyl chloride resin and 
EVA. 

[0032] The configuration of the cross-section of the 
tube element 31 to 34 is deformed unlike a circular open- 
ing of conventional flow rate control means. Some ex- 
amples are shown in Fig. 6. 

[0033] An opening 36A of the tube elements 31 to 34 
shown in Fig. 6(A) has three branch-shaped projections 
of different two types alternatively projecting from an in- 
ner circumference of a circular base hole toward the 
center thereof. 

[0034] An opening 36B of the tube elements 31 to 34 
shown in Fig. 6(B) has approximate rectangular-shaped 
groove extending in radial direction from the center of 
the tube elements 31 to 34 located by an even disposi- 
tion of 120 degrees forming an approximate Y-shaped 
configuration, the groove having an inner side with con- 
cave and convex portion. 

[0035] An opening 36C of the tube elements 31 to 34 
shown in Fig. 6(C) has no concave and convex portion 
on the inner side unlike the opening 36B shown in Fig. 
6(B) and the radial length of respective rectangular 
shape is shortened. 

[0036] An opening 36D of the tube elements 31 to 34 
shown in Fig. 6(D) has three thin triangle and circular 
projections alternatively projecting from an inner circum- 
ference of a circular base hole toward the center thereof . 
[0037] An opening 36E of the tube elements 31 to 34 
shown in Fig. 6(E) has branch-shaped projections with 
slightly deformed configuration of Fig. 6(A) and internal- 
gear-shaped concave and convex portion inside the 
base hole. 

[0038] The deformation effect of deformed opening of 
the tube elements 31 to 34 is prominent when the de- 
formation degree represented by square root of inner 
circumferential dimension of opening/opening cross- 
sectional area exceeds 7, and the above respective 
opening 36A to 36E have great deformation degree ex- 
ceeding 7. 

[0039] Incidentally, the above-described tube ele- 
ments 31 to 34 having minute and deformed opening 
configuration can be molded using a die shown in Jap- 
anese Patent Application Laid-Open No. Sho 51 -21 927. 
In the molding method, a die for monofilament having a 
multiple of resin introduction hole provided to an area 
substantially the same as the outer diameter of the tube 
elements 31 to 34 and having no hole to a portion cor- 
responding to the opening 36A to 36E is used. A molten 
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resin monofilament is extruded from the introduction 
holes and the multiple of close monofilament is fused to 
obtain the tube elements 31 to 34 with minute and de- 
formed configuration. However, the manufacturing 
method of the tube elements 31 to 34 is not limited to 
the method. 

[0040] As shown in Fig. 7 and 8, the flow rate switch- 
ing device 40 has an inflow case 41 having an inflow 
hole (upper end in the figure) connected to the fluid de- 
livering tube 30, an outflow case 42 having an outflow 
hole (lower end in the figure) connected to the tube 27, 
a holding plate 43 and 44 attached to an open end of 
respective cases 41 and 42, a support bar 45 extending 
at the center of the holding plate 43 and 44, and four 
flow path opening plates 46, 47, 48 and 49 rotatable 
around the support bar 45 mutually abutting between 
the holding plate 43 and 44. Incidentally, polyethylene 
(PE), polycarbonate (PC), polypropylene (PP) and the 
like can be used as a material therefor. 
[0041] Four fluid passage holes 51 , 52, 53 and 54 are 
respectively formed on the holding plates 43 and 44, and 
the flow path opening plates 46 to 49 on an identical 
circumference with the support bar 45 at an interval of 
72 degrees. Incidentally, a closing area 55 for closing 
only one of flow paths 31 A to 34A in accordance with 
angular position is formed between the fluid passage 
holes 51 and 54 of the flow path opening plates 46 to 49. 
[0042] Respective tube elements 31 to 34 of the fluid 
delivering tube 30 are connected to the respective fluid 
passage holes 51 to 54 of the holding plate 43. 
[0043] A rotative self-positioning mechanism 56 for 
positioning the respective flow path opening plates 46 
to 49 in accordance with the angle in which the flow pas- 
sage hole 51 to 54 and the closing area 55 of the re- 
spective flow path opening plates 46 to 49 are sequen- 
tially accorded with the flow passage holes 51 to 54 of 
the holding plates 43 and 44, is provided between the 
support bar 45 and the respective flow path opening 
plates 46 to 49. The rotative self -positioning mechanism 
56 includes a ball 58 biased to project outward by a 
spring 57 to a position opposing the respective flow path 
opening plates 46 to 49 of the support bar 45, and an 
engaging groove 59 formed on the inner ^circumference 
of the respective opening plates 46 to 49 for the ball 58 
to engage selectively by the interval of 72 degrees. 
[0044] A using method of the present embodiment will 
be described below. 

[0045] When the medical fluid is received in the rub- 
ber elastic film 11 , the cap 1 7 is detached from the valve 
cylinder 1 5 of the check valve 1 3 and a pointed end of 
a syringe 61 in which the medical fluid is contained is 
inserted in the valve cylinder 15 of the check valve 13 
as shown in Fig. 9. When the medical fluid inside the 
syringe 61 is pushed out at this state, the medical fluid 
is received inside the rubber elastic film 11 through the 
check valve 1 3 to expand the rubber elastic film 11 . The 
spring 10 is stretched in proportion to the expansion of 
the rubber elastic film 1 1 , so that the amount of the med- 



ical fluid received inside the rubber elastic film 11 can 
be read by the value of the scale 4 corresponding to the 
pointed end of the spring 10. 

[0046] Subsequently, the rubber elastic film 11 abuts 
5 an inside of the cylinder body 2 of the protection case 
1. Since the cross-section of the protection case 1 is 
formed in oval configuration as shown in Fig. 10, the 
contact area of the rubber elastic film 11 with the pro- 
tection case 1 can be reduced as compared with circular 
io configuration. Further, since the air flow inside the pro- 
tection case 1 can be ensured, the air inside the cylinder 
body 2 are discharged to the outside through the water- 
repellant breathable filter 9A in accordance with the ex- 
pansion of the rubber elastic film 1 1 . Accordingly, the 
is medical fluid can be accurately delivered little by little, 
and the attachment position of the air vent 9 is not re- 
stricted. After receiving the medical fluid, the valve seat 
14 of the check valve 13 is shut when the pointed end 
of the syringe 61 is pulled out from the check valve 1 3. 
20 Accordingly, the medical fluid inside the rubber elastic 
film 11 does not leak to the outside. 
[0047] Next, a syringe needle 29 is attached to the 
connector 28 at the distal end of the tube 27 and entered 
to human body. When the cock 23 of the three-direction 
25 valve 20 is opened, the medical fluid is sequentially in- 
troduced to the human body through the fluid delivering 
tube 30, the flow rate switching device 40 and the tube 
27 at a small flow rate. Incidentally, the small flow rate 
of the present invention usually refers to around 0.8ml/ 
30 hr. However, the flow rate can be optionally determined 
in accordance with configuration of the deformed open- 
ing, length and viscosity of the medical fluid and is not 
restricted to the above flow rate. 
[0048] When the flow rate is changed, the respective 
35 flow path opening plates 46 to 49 or the flow rate switch- 
ing device 40 are rotated. 

[0049] For example, when the flow path opening 
plates 46 to 49 are rotated to 5 be a condition shown in 
Fig. 11 (A), since all of the fluid passage holes 51 to 54 
40 of the holding plates 43 and 44 and the respective flow 
path opening plates 46 to 49 are intercommunicated, the 
flow rate is a sum of the fluid passage rate of the flow 
paths 31 A to 34A of the respective tube elements 31 to 
34. For instance, if the fluid passage rates of respective 
45 flow path 31 A to 34A of the tube elements 31 to 34 are 
2.0 ml/hr, 0.8 ml/hr, 0.7 ml/hr and 0.5 ml/hr respectively, 
the (total) flow rate is 4.0 ml/hr. 
[0050] When the flow path opening plates 46 to 49 are 
further rotated as shown in Fig. 11 (B), only the fluid pas- 
so sage hole 54 of the holding plates 43 and 44 is inter- 
communicated through the respective fluid passage 
hole of the respective flow path opening plates 46 to 49, 
the flow rate is the fluid passage rate of the flow path 
34A of the tube element 34. Therefore, the flow rate is 
55 0.5 ml/hr. 

[0051] When all the medical fluid in the rubber elastic 
fluid 11 is injected into the human body changing the 
flow rate as necessary, the medical fluid is filled in the 
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rubber elastic film 11 similarly to the above description 
and the above-described operation is repeated. Inciden- 
tally, in order to remove air inside the rubber elastic film 
11 before entering the syringe needle 29 to the human 
body, the protection case 1 is set upright with the lid body 
5 upward and leave it while the cock 23 is made open. 
[0052] According to the above-described embodi- 
ment, following effects can be obtained. 
[0053] Since a tube having a predetermined length 
and a plurality of flow path 31 A to 34A mutually parallel 
along the longitudinal direction thereof is used as the 
fluid delivering tube 30 and a flow rate switching device 
40 for selectively circulating the medical fluid to the flow 
paths 31 A to 34A is provided, the medical fluid can be 
selectively circulated to the plurality of flow path 31 A to 
34A by the flow rate switching device 40. Further, since 
the fluid passage rates of the respective flow paths 31 A 
to 34A mutually differ, the flow rate can be changed by 
selecting the flow paths 31 A to 34A. Accordingly, the 
flow rate can be changed easily. 
[0054] Since the plurality of the paths 31 A to 34A is 
provided in a single fluid delivering tube 30, the fluid sup- 
plying apparatus is not inconvenient for carrying and 
storing and usability thereof is not deteriorated. 
[0055] The flow rate switching device 40 has the in- 
flow case 41 with the fluid delivering tube 30 connected 
thereto, the outflow case 42, the holding plates 43 and 
44 attached to respective open end of the case 41 and 
42, and the four flow 5 path opening plates 46 to 49 ro- 
tatably provided between the holding plates 43 and 44 
being abutted with each other. The holding plates 43 and 
44 and the respective opening plates 46 to 49 have a 
plurality of the fluid passage holes 51 to 54 correspond- 
ing to the flow paths 31 A to 34A on the common circum- 
ference with the support bar 45 as the center and the 
closing area 55 is provided between the fluid passage 
holes 51 and 54 of the respective flow path opening 
plates 46 to 49. Accordingly, the flow path 31 A to 34A 
can be selectively used by selectively closing the plural- 
ity of flow paths 31 A to 34A with the closing area 55 
while rotating the respective flow path opening plates 
46 to 49, thereby conducting flow rate change with a 
simple operation. 

[0056] The flow rate can be minutely changed in a 
multi-stage by selecting the number of the selected flow 
path and/or the combination of the flow paths having dif- 
ferent fluid passage rate. Incidentally, when the fluid 
passage rate of the flow paths 31 A to 34A of the tube 
elements 31 to 34 is set as 2.0 ml/hr, 0.8 ml/hr, 0.7 ml/ 
hr and 0.5 ml/hr respectively, the flow rate can be 
minutely changed in a multi-stage within the range of 
the minimum flow rate of 0.5 ml/hr and the maximum 
flow rate of 4.0 ml/hr. 

[0057] Since the rotative self-positioning mechanism 
56 is provided between the support bar 45 and the re- 
spective flow path opening plates 46 to 49, the respec- 
tive flow path opening plates 46 to 49 can be positioned 
at a predetermined angle (72 degrees) with a click. Ac- 



cordingly, the fluid passage holes 51 to 54 of the respec- 
tive flow path opening plates 46 to 49 and the closing 
area 55 can be precisely adjusted to the respective flow 
paths 31 A to 34A. Accordingly, the flow rate can be 
5 changed accurately. 

[0058] Since the rotative self-positioning mechanism 
56 includes a ball 58 biased to project outward by a 
spring 57 to a position opposing the respective flow path 
opening plates 46 to 49 of the support bar 45, and an 
engaging groove 59 formed on the inner circumference 
of the respective opening plates 46 to 49 for the ball 58 
to engage selectively by the interval of 72 degrees, the 
rotative self-positioning mechanism 56 can be manufac- 
tured in a simple and inexpensive arrangement. 
[0059] Since the tube 30 having thereinside the elon- 
gated thermoplastic-resin-made tube elements 31 to 34 
with deformed openings 36A to 36E is used as a flow 
rate control means instead of conventional short tube 
having circular opening, the flow rate can be controlled 
precisely by optionally setting the configuration of the 
opening and the tube length. When a conventional tube 
with circular opening is used as a conduit and a dust of 
a larger size than the inner diameterthereof is contained 
in the medical fluid or the medical fluid is likely to be 
coagulated, the medical fluid flow tend to be entirely 
stopped because the opening is shut. On the other 
hand, since the tube 30 having predetermined tube el- 
ements 31 to 34 having deformed opening configuration 
is employed, the long side of the deformed opening 36A 
to 36E is not shut by dust. Accordingly, the blocking of 
the opening 36A to 36E can be more effectively prevent- 
ed than the conventional tube having circular opening 
when the medical fluid contains foreign substance such 
as dust and solid substance. 

[0060] Though the tube with the conduit of the con- 
ventional tube having circular opening tends to be bent 
to shut by the weight of a lying patient, the tube elements 
31 to 34 having deformed opening according to the 
present embodiment is tough against bend and is not 
likely to be shut even when the weight is applied. There- 
fore, the fluid delivering apparatus without shutting is 
safer and is significantly effective in a medical field 
where safety is of importance. 
[0061] Furthermore, since the conduit function and 
the flow rate control function are both performed by the 
tube elements 31 to 34, the structure is more simple than 
the conventional combination of conduit tube and the 
flow rate control means. 

[0062] When the conventional stainless thin tube and 
glass thin tube is used for performing both the conduit 
function and the flow rate control function, they are apt 
to be cracked, broken and difficult to be handled for be- 
ing too thin. However, since the tube 30 made of ther- 
moplastic resin is used in the present embodiment, de- 
formed opening 36A to 36E having the predetermined 
configuration is easy to be manufactured, handled eas- 
ily and both of the conduit function and the minute flow 
rate control function can be performed. 
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[0063] Incidentally, the scope of the present invention 
is not limited to the above embodiment and improve- 
ment and modification are also included within the 
scope of the present invention so long as the object of 
the present invention can be attained. 
[0064] The number of the flow path formed inside the 
single fluid delivering tube 30 is not limited to four of the 
aforesaid embodiment, but more than one flow path is 
preferably provided inside the tube 30. 
[0065] For instance, when two flow paths are provid- 
ed, two tube elements 31 and 32 having flow paths 31 A 
and 32A thereinside may be bundled and outside of the 
tube elements may be covered with the covering mem- 
ber 35 in a circular cross-section, as shown in Fig. 12 
(A). Alternatively, as shown in Fig. 12(B), two tube ele- 
ments 31 and 32 having flow paths 31 A and 32A there- 
inside may be bundled and outside of the tube elements 
may be covered with the covering member 35 in an el- 
lipse cross-section. In the above arrangement, the fluid 
passage rate of the respective flow paths 31 A and 32A 
may be the same or different with each other. Further, 
since either one of the flow paths 31 A and 32A may be 
opened and closed in the flow path selecting means 
(flow rate switching device), the structure can be simpli- 
fied. 

[0066] In the aforesaid embodiment, the plurality of 
tube elements 31 to 34 is bundled and the outside there- 
of is unitedly covered by the covering member 35 to 
make a single tube. However, a thin core member may 
be set at a predetermined position in forming the tube 
and resin may be filled to the outside, so that the tube 
having thereinside a plurality of flow paths can be inte- 
grally formed after removing the core member. 
[0067] The present invention can be applied to med- 
ical fluid injecting apparatus for wide range of medical 
field such as injecting to veins and urinary organs, and 
application to obstetrics and gynecology. The present 
invention can also be used for injecting medical fluid and 
nutrients to living body such as animals and fishes. 
[0068] The present invention can also be used for 
gradually delivering water, (fluid) nutrients and medical 
fluid (insecticide) to a plant. For instance, in order to 
gradually supply the water or the (fluid) nutrients in rais- 
ing vegetables and flowers, it is only required that the 
distal end of the tube 30 or a needle attached to the distal 
end of the tube 30 is buried to the grounds around the 
vegetables and flowers. In the arrangement, the open- 
ing of the tube 30 is not shut even when the tube 30 is 
treaded on to bend the tube 30, thereby not interrupting 
the delivery of the fluid. When the medical fluid is inject- 
ed into trees, it is only required that the protection case 
1 is hanged to the trees by an appropriate means and 
the needle at the distal end of the tube 30 is entered to 
the trees. In this case, the fluid is not limited to flow out 
downward from the hanged protection case 1 but the 
medical fluid can be injected to an upper position of the 
protection case 1 . 

[0069] Further, the present invention can be applied 



for gradually delivering medical fluids such as antibiot- 
ics, (fluid) bait and (fluid) nutrients for water grass to fish 
aquarium. In this case, the distal end of the tube 30 may 
be positioned in the aquarium without attaching the nee- 
5 die. 



Claims 

10 1. A fluid supplying apparatus for supplying fluid con- 
tained in a fluid container through a fluid delivering 
tube, the fluid delivering tube being formed in a pre- 
determined length and having thereinside a plurality 
of flow paths mutually extending parallel along a 

is longitudinal direction thereof, 

wherein a flow path selecting means is pro- 
vided for selectively circulating the fluid contained 
in the fluid container into the plurality of flow paths. 

20 2. The fluid supplying apparatus according to Claim 1 , 
wherein each of the plurality of flow path differs in 
fluid passage rate. 



3. The fluid supplying apparatus according to Claim 1 
25 or 2, the flow path selecting means comprising a 
means for selectively circulating the fluid contained 
in the fluid container to at least one of the plurality 
of flow paths. 

30 4. The fluid supplying apparatus according to Claim 3, 
the flow path selecting means comprising: a case 
having an inflow hole with the fluid delivering tube 
connected thereto; an outflow hole opposite to the 
inflow hole, and; a plurality of flow path opening 

35 plates provided rotatably around an center of iden- 
tical rotation axis and mutually abutted, and 

the flow path opening plate comprising a plu- 
rality of flow passage holes formed on a common 
circle having the rotation axis as a center thereof 

40 and a closing area for closing only one of the flow 
paths in accordance with rotational angle position. 

5. The fluid supplying apparatus according to any one 
of Claim 1 to 4, wherein the plurality of flow paths 
45 is formed of a thermoplastic-resin-made tube ele- 
ment of a predetermined length having an opening 
with deformed cross-section. 
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